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(54) LASER MARKING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable markmg of clear 
characters or the like by injecting gas and removing smoke 
generating from a marking area. 
SOLirriON: A clean gas 47 (air) is injected from a gas 
ejecting nozzle 45 to a marking area, thereby instantly 
removing from the marking area the smoke or soot, etc., (5U) 
generated from the surface of a resin package, an object 3 to 
be marked by laser marking. Consequently, m prmtmg the 
next character, interposition is eliminated such as smoke 50 
obstructing a laser beam 34, thereby enabling marking by the 
laser beam 34 with a prescribed light intensity and realizing a 
clear marking. In addition, the smoke 50 blown off by the gas 
47 from the ejecting nozzle 45 is instantiy removed from the 
working space by a ventilator 41; therefore, possibihty is 
eliminated for the gas to enter the marking area agam, so that a 
clear marking is attained. 
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CLAIMS 



Jtattation base, «.d c«^.. out Jj^^J^ "^"^^ tZ^AtU^J tos«.a«on 
las to the smoke generated from tlie marKing «u » j 

base, and elimtortes smoke etc. » ^f^/^t made to irradiate alternatively the 
following, and in which ^"«•■^g;f,;Sce a ^ object The gas jet nozzle 

^i^"i^er.irrjs»^^^^^ 

reZ=r:rsrkt=3^-^^^^^^^ 

(Claim 3! The aforeme.tlo.«l User ■""J'^'rl^l o". "7^^^^^ having the 
...im 1 or 2 characterized by ""^^-^ 
composition of performing markmg on the front lace oi tne ai 

laser .arU e^uip-t ^^^^^^^^^^ 

Laim 1 or 2 characterized by having -^""^^^^^^^^^ 
marking of the direct predetermined character etc. to the ironi lace 

marking-ed object 



[Translation done.] 



Japan Patent Office is not ^J'^i; J^^i^^^ 

daLges caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 

r^^emirrducto^^ devices,'such as IC (integrated circuit device), concermng laser mark 
equipment, and relates to effective technology. 

^^^^^^ . . * .1. !> -.r Arti The laser marking method is learned as one of the methods of 

"TOSHIBA KLVliJ^vv vuiumc / i :«^„Hii/»inr nsirkflpe side about the method of 

laser marking by the laser oeam ^" h ^ ^ij^ct semiconductor package 

r rr^rrjic^r" r;srsr^^onhe pa.«™ pan^u. a.* 

performs marking are indicated by this reference. 

S JSn^ * the character o.. by one, it frns .u, that *e phenome... m »h.ch 
some characurs b«=ome j „waie of manufacture is showu, the 



formed, and drawing 6 constitutes the semiconductor device portion ^ P^»^ 
fackof the aforementioned package 3 - for example, two trams - continumg - ABC BE -- 
h^case whte aTar^^^^^ string is printed - the first "A" - although there was nothing that 
1 character^^^^^^^ with a bird clapper, as shown in drawing 6 , in tiie case of the 

chtract^r J which continues after that, it became clear that it may become the defective 
cSaracS 5 ta which the part was missing drawing 6 - "A" - "B" and "C" foUowing a 
ciaracter 4 - tie defective character 5 in which the upper half was [ the character 4 J missmg 
-becoming - "E" - "B" before a character 4 - the character 4 is the defective character 5 m 
which the lower left end portion was missing . , , ^\ 

moOSl Whe^^^^^^^^ irradiales a laser beam with large irradiation energy at a resin a>ackage 3), 

ofsmokr^^^^^ etc. are generated from irradiation energy bemg large, and this smoke, 
foit et^rit i^rou^^^^^^^ I surface absentminded / a package 3 1. When the foUowing 
chara^^r wa pS the aforementioned smoke, soot, etc. became an obstruction and it was 
oroved ti aU is what is generated when the irradiation energy of the laser beam irradiated by 
fhe front face if Ipackage 3 falls. That is, since optical intensity falls, it is completely 
J tefrupt^^^^^^^^ smokc'soot, etc., the portion which is not printed o-urs^ o^^e las^^ 
of a Dortion which shone upon the aforementioned smoke, soot, etc. is prmted thinly. 
MuxiW^h^c^^^^^^ which the whole printing portion is no longer printed by the size 
of sprelng?^^^^^ such as smoke and soot, and the lack which a part of character lacks 

m009i Since a semiconductor device is manufactured with the work environment which 

Isl a wo k environment (inside of a workroom) is set as a clean state. Since, as for 
fhetfer mark work environment, the semiconductor chip is closed with the package 
XufihThigh air cleanliness class is unnecessary like the work environment of pho 
SlgrfphyXTmark equipment is also used in a pure environment For example laser 
Zk equipment is used, Seing instaUed in the clean room by the downflow as mdicated by 
the aforementioned reference. , n 

oSlO] Consequently, smoke, soot, etc. which are generated at the tmie of laser beam 
irradiation are exhausted one by one by operation of a clean room. . . . _ . „ 

001 iTHowever, in the case of laser markmg which makes irradiation energy high and prmts 
a cha altTone after another, movement, such as smoke and soot, is late, and m case it is 
prS of 1 foUowing character, neither smoke nor soot wUl be able to be completely 
elimtoated [ by ] from a marking field, but the above defective characters wiU occur m the 

f^nTlHhl tTon^^^^^ beam irradiation, the purpose of this invention is to offer the laser 
Tark equipment which can carry out marking of the clear character etc. one by one, even if 

Z 'rre'o^^^^^^^^^^^^^ ITew feature wUl become clear from description and the 

IccompIySg drawing of this specification at the aforementioned row of this mvention. 

[Ss for Solving the Problem] It wiU be as foUows if the outUne of a typical thing is briefly 
exDlained among mvention indicated in this application. . , , 

mm 5Un lUs laser mark equipment which a laser beam is made to irradiate alternatively the 
Ta Lg-ed object on L inst^lation base in which a marking-ed object is laid, and the 
Xrmentionei instaUation base, and carries out marking to the front f ace of a marking-ed 
;5ect tt has the exhaust which attracts the smoke blown away by the gas jet nozzle which 



af.rementlo.ed gas Jet nozrie, ™;erf.rming marktag on the front 

the font of a mask one by one, and ^'^y'l?'"'^"l'r "l \ .„„ .^s is injected from the 
faee •''^^ '^^"'^^^^^^^ ^ a'semieondnetor 

100161 (2) I. the ~»P-i«»r'*' marking of .he direet 
equipment has composition '^^^^l''2t bZ,tZ aforementioned marking-ed object 
predetermined character etc to Uie front «' , . ,„ , marking field 
10017) Accordtog to the means of the above <«• " ^ •"^'^^J ^^„'erit«l from the front 
Ld to inject H from a gas i«« ""^'^r '^^^^^^^^^ from a marking field, 

face of a resin package by laser "T^"^^^^ U,e smoke acting as the 

Therefore, at the time of printmg of the f^^'^'J'"^;^^, the laser beam which has 
obstacle of a laser beam, soot, etc stoppmg „ attained. Moreover, 

opdcal predetermined intensi^ ^''»STm^lS^g fleM a^^toce smoke, soot, etc 

pr«letermin.d character etc to the front face »' ' '""f ^^^^fjjsmoke generated from the 
^ictnre drawn wlthont lifttng the brnsb ^'"J^^^^Z^Zmm plion by the gas 
S'.i;:d7o!^ariS '^\:t^^^"T:^^l^ from . workspace with the 
« fteTcan carry ont marking of the cl«« character etc 

&imentsofth.l.ven«on.H^;^.^^^^^^^ 
t^oSreluroCeltw^^^^^^^ 

explanation of the repeat if «™«^ concemtog the laser mark equipment which is 1 
100201 Dravrtngl o^dra^^^^^^^ ^''T^S J 

operation form of this myennon, M 

laser mark equipment f ^^^^ form is shown in the external view of 

[00211 As the laser mark equipment of this 0P«^»^^^^ ^ **** 10, and unloader 

LI, 2 loader the aforementioned 

equipment 12 is arranged at the other end l"^"""' ^ a,, aforementioned 

IcSine base 10, the guide rail 13 af^^^^^ guWe " 

loader equipment 11 to unloader equipment 12 object 
forms the guide and installation base f«'r;^^;^^\TZ^'^u^Jt»c^r,, and 
(0022) A m«-king-«l object is the t^C' which closes the 



WhUe a semiconductor chip is fixed in the aforementioiied package 3, the electrode of this 
^mtnductor chip and the lead 6 are connected with the conductive -^-^^^ ^.^^^ 
illustrated. A leadframe 2 is supported by the susceptor 19 of a guide rail 13 in the both sides, 

^wTwii^r^tleVati^ form, marking of the predetermined character string is earned out 
lo Wf^ont face of the package 3 of the aforementioned semiconductor device 1 by laser 

m^fhe aforementioned loader equipment 11 consists of the frame elevator section 14 
which you hold [ section 1 the magazine which holds the strip-of-paper-like leadframe 2, and 
makes U go up and down the aforementioned magazine, and the frame ^ansfer section 15 
wS iofds tSe unloader equipment 12 of the top in the aforementioned magazme, and is 
tran^norted on the aforementioned guide rail 13. ^ ^ 

oSSrXhfaJorLent^^^^^ unloader equipment 12 consists of the frame elevator section 17 
which you hold [ section ] the magazine which holds the strip-of-paper- ike leadframe 2 and 
makes tt go up and down the aforementioned magazine, and the frame transfer sectaon 16 
wS ioKe leadframe 2 on the aforementioned guide rail 13, and is transported one by 
one into the magazine of the aforementioned frame elevator section 17. 
100261 Moreover, the leadframe 2 attached in the aforementioned guide rail 13 is 
Kmently transported by the frame deUvery section which is not iUustrated, and is 
" rreXosmoned'acc^^^ to the positioning mechanism arranged in each part at each 



r0027l Xg >vith the aforementioned guide rail 13, a dust **** station, a markmg station, a 
l*****^^^^^^^ and a mark inspection station are prepared towards the unloader equipmen 
12 side from the loader equipment 11 side, and dust **** equipment 20, markmg equipment 
21 ****** equipment 22, and mark test equipment 23 are arranged m each station. 
Moreover, the control section by the central processing untt (CPU) which controls each 
aforementioned equipment is arranged in the interior of **** 10. 
STdus? **** equipment 20 defecates the front face of a package 3 where markmg is 
nerformed That is^the brush made of a resin is rotated, the front face of a package 3 is 
grid and^^^^^^^ he structure of removing the dust of the front face of a Package 3 Sta^c 
dectric ty occurs by friction with a brush and a package, and since there is a possibility of 

discharge blower. Moreover, dust is removed by the evacuation mechanism. 
[00291 Although marking equipment 21 is mentioned later, it performs markmg of one 
S^ara ^ron^^^^ Lnt face of a package 3 by laser one by one with a -.k me«^^^^^^ 
m0301 Laser marking prints by considering as off-white burning the resm (black) of the front 
la^of a nack^ge 3 by the energy of a laser beam, and considering as a hoUow, and by sph - 
foceling a front face. Consequently, soot is generated by laser beam irradiation. Since this 
soot ^connected also with the malfunction of equipments, such as a sensor, it is necessary it 
not onlv to have a bad influence on a human body, but to remove It. 
m03n ****** equipment 22 serves as the same structure as the aforementioned dus **** 
quipment 20, tie front face of a package 3 is ground against a n^H^t^^'e 
and the soot adhering to the front face of a package 3 is removed. Soot is removed by the 

evacuation mechanism. , ^ ... j ♦u- r-rr* 

100321 Mark test equipment 23 consists of image processmg systems which used the CCD 
Ke cafpool dS camera, and detects the character string (mark) by which marking 



1 



»as carried out MarUDg operation stopped, whea the quaUty of a mark is judged by the 
Iio«So«io».rol LL based on the Inspection information by mark test equipment 



StSt£^^^ts?rt:;f.irrt^ 

ZTr Z^^nmi to the font of a mask 32 is printable on fl.. front face of a package 3 

^herrr«S ^^ll^tlsists of a g,.s, m.sk, „d fonts (aiphabetic character), 
uch as a nredeterminwl character and a sign, are arranged. Moreover, a mask 32 b 
npLrt^ bX position control m«;h«.ism 35, «.d am choose a d«ir«l font n«» m the 
^Hf m.X • character is printed one by one on the ft^nt face of a package 3 by 

mti OnL'^r hand, although this is on. of the f«.tnres of this invention as shown in 
Eg" t^ et^ jet'lle 40 L the ed,anst 41 are arranged u. the marking staf on That 
arawing i , lue^ J ^^^^ ^ oortion of the unflateral of a guide rail 13. The 

So* mSn J g« rnl ^rio is fl J ICnUatera. side of thU support 42 ».th the c»p 
A for fte both ends of the cUp band 43 is toed to a support 42 mth a screw 44, 
l^ae toe 0 fixation of this screw 44, in the cUp bmld 43, the gas jet nozzle 40 is 
3S'tf.* P^rt 42, and 1. fixes. Moreover, the direction of the nozzle 45 of fte g^je. 
Se 40 cln be sef Sp at the time of this fixatton. A gas is ini«:ted to a markmg field by th« 

Si The suDDlv pipe 46 connected to the compression pump which is not illustrated is 
ScSrSaTend of the aforementioned gas jrt nozzle 40, and «r 47 « 
r rf^rementtoned nozzle 45. Moreover, a filter is arranged in the predetermmed part of a 
Sanspo" s^n^fud always pnre air is injected. The air 47 

»oUle45 Is iniected towards a marking field. Thereby, as shown m drawmg 1 , 50, such as 
s^t fo^t,7tc ^hlA are gener.t«l from the front face of a package 3 at the time of 
Ztog'y 4TlI«M:eaml4, is eliminated by the inject«l air 47 from a markmg Held m a. 

nn »he Other hand the jet pipe 48 of the exhaust 41 is arranged in the side other than 
K° menti»ed ^t' aS 13 the direction where the air 47 by tajf ™ 
far^dTu aforemlntioned 1 flows). Although illustration is not , * »d S 

4rwhae an ihaust air pnmp is connected to it, a soot processor etc. is attached, and fte au 
tblA S drfeStol i^ constituLl so that it may be emitted into the atmosphere. 50 sud. » 

soot etc which dispersed with the rir 47 injected from the aforementioned gas jet 
Trfe 40 b recovered by the exhaust 41 located in the scattenng direcdon. 
r;?8 With fteTater «|uipmen. of this operation g^talt, leadfr'me 2 .„ wh«h he 
Lckace 3 was formed by loader equipment 11 is transported on a guide rart ". A guide ran 

u ioImwTntlv fransportrf one by one to the leadframe 2 on a guide raU 13 by the 
^me deH«^««on C^elivery m^hanism) which is not iUusfrated. Mor«,ver a, each 
SCtSSn^ with high predsion according to the positionbig m.ch«iBm which „ 

not illustrated. 



[0039] Marking of the front face of the package 3 of the semiconductor device 1 supported by 
the leadframe 2 is carried out in a desired mark by marking equipment 21 by dust 
equipment 20 defecating at a dust **** station at a marking station, ****** equipment 22 
defecates at a ****** station, and the judgment of the quality of a mark is made by mark test 
equipment 23 by the mark inspection station. And marking work is suspended when a mark 
becomes poor with the aforementioned mark test equipment 23. Marking work is again 
continued after repair by the operator. The leadframe 2 which went to the edge of a guide rail 
13 is held in the magazine for unloaders one by one by unloader equipment 12. 
10040] The laser mark equipment of this operation gestalt performs laser marking at the time 
of marking in the aforementioned marking station, injecting pure air 47 from the gas jet 
nozzle 40 to the surface portion, i.e., the marking field, of a package 3. Consequently, printing 
(marking) which switches the font of a mask 32 since it is eliminated from a markmg portion 
bv the air 47 by which 50 1 soot / this smoke 1 was injected from the aforementioned gas jet 
nozzle 40 even if 50 / soot / smoke, ] occurred one by one by laser marking in an instant, and is 
oerformed one by one wiU not be interrupted by 50 / soot / smoke, ), and it can print correctly. 
Drawing 4 shows the example in which the mark (character string) 7 without defluxion of a 
character 4 or the chip of a character 4 was printed on the front face of a package 3. A mark 7 
covers "ABC...BE" and two steps and is written. . ^ * 

10041] Since the exhaust 41 which the laser mark equipment of this operation gestalt attracts 
50 such as smoke, soot, etc which rode on the air 47 injected from the aforementioned gas jet 
nozzle 40, and dispersed, and is exhausted is formed, 50 makes an excursion and neither 
smoke nor soot drifts in a marking field again. Therefore, marking can be performed in the 

always good state. . . . - 

[0042] Since the laser mark equipment of this operation gestalt can be elimmated from a 
marking field in an instant even if smoke, soot, etc. are generated so much at the time of laser 
beam irradiation, it can carry out marking of the mark also to the package side by the resm 
which smoke, soot, etc. tend to generate correctly. 

[0043] Although invention made by this invention person above was concretely explamed 
based on the operation gestalt, it cannot be overemphasized by this invention that it can 
change variously in the range which is not Umited to the above-mentioned operation gestalt 
and does not deviate from the summary. 

[0044] For example, this invention is appUcable also to the laser mark equipment of a 
scanning (picture drawn without lifting the brush from the paper) method. Drawmg 5 is the 
** type view showing the optical system of the marking equipment 21 in the laser mark 
equipment which is other operation gestalten of this invention. ... 
[0045] The optical system of the scanning method shown in drawing 5 is notional composition, 
and is constituted by the laser oscillation machme 60, the reflecting mirror 61, the 1st 
scanning mirror 62, the 2nd scannmg mirror 63, and the image formation lens 64. It is 
reflected one by one in a reflecting mirror 61, the 1st scanning mirror 62, and the 2nd 
scanning mirror 63, and the laser beam 65 by which outgoing radiation was earned out from 
the laser osciUation machine 60 penetrates the image formation lens 64, and connects a focus 
to the front face of a package 3. The aforementioned 1st scanning mirror 62 has structure by 
which a roU control is carried out by the 1 st scanning motor 66. Moreover, the . ^ ^ 
aforementioned 2nd scanning mirror 63 has structure by which a roll control is carried out by 
the 2nd scanning motor 67. The axis f rotation of the aforementioned 1st scannmg mirror 62 



can draw a character etc. This cao perform "•'[J^e- ^ ^ 

^'p'^-s a. » ob..n..tt.» .f . User beam 65, defluxlo. or the ch.p of a 

prepared a gas jet nozzle and the '^T^ "C" "^1" „' Ks pt^ Is sprayed on 
U good aU. s«ue»r^^^^ „ J, 

and always e«ct marknig of the Ml »P*'» "^^'^^.ted from the marking Held in 

f^,^=:rgrrhrrg-r^^^^^^^^^ 

r^v^ui::i:r.iY;?Si^r.i^sir^^^^ 

smoke, soot, etc. at least 

IS of «.e lnv.otlo.1 It wUl be as foUows if the effect acquired by the typical thing among 

rr,'rr^e^s:Smi^^^^^ 

[0052] (1) In the laser marK eq" F eauipment by the scanning method, 
carries out ^^^^^^^ ^1 Tel irradLtion portion Since this 

although smoke, soot, etc. are generaiea i™™ * • pvi,«..«t while thev are blown away by the 

xtrertotaj^rmXti^ri^ 

Z «d ^"e" "JiC :SrSrotr^rcttSly. Therefore, rednc^o. of 

a marking cost can be attained. 



[Translation done,] 



